Cyclopaldic acid, seiridin, and sphaeropsidin A as fungal phytotoxins, and larvicidal and biting deterrents against Aedes aegypti (Diptera: Culicidae): structure-activity relationships.
Aedes aegypti L. is the major vector of the arboviruses responsible for dengue fever, one of the most devastating human diseases. From a preliminary screening of fungal phytotoxins, cyclopaldic acid (1), seiridin (2), sphaeropsidin A (4), and papyracillic acid (5) were evaluated for their biting deterrent and larvicidal activities against Ae. aegypti L. Because compounds 1, 2, 4, and 5 exhibited mosquito biting deterrent activities and 1 and 4 demonstrated larvicidal activities, further structureactivity relationship studies were initiated on these toxins. In biting-deterrence bioassays, 1, 2, 4, and 5, 3,8-didansylhydrazone of cyclopaldic acid, 1F, 5-azidopentanoate of cyclopaldic acid A, 1G, the reduced derivative of cyclopaldic acid, 1 H, isoseiridin (3), 2'-O-acetylseiridin (2A), 2'-oxoseiridin (2C), 6-O-acetylsphaeropsidin A (4A), 8,14-methylensphaeropsidin A methyl ester (4B), and sphaeropsidin B (4C) showed activities higher than the solvent control. Sphaeropsidin B (4C) was the most active compound followed by 2A, while the other compounds were less active. Biting-deterrence activity of compound 4C was statistically similar to DEET. In the larvicidal screening bioassays, only compounds 1 and 4 demonstrated larvicidal activities. Based on LD50 values, compound 4 (LD50 36.8 ppm) was significantly more active than compound 1 (LD50 58.2 ppm). However, the activity of these compounds was significantly lower than permethrin.